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precise variables which were correlated. 
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the principal area and related ones as well. 
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SUMMARY 



Groups of mothers of cleft and non-cleft palate 
children listened to a reading of a passage by a cleft 
palate child. The speech sample for each group contained 
specified combinations of nasality and intelligibility. 

Each group was either uninstructed, or instructed to 
listen to the content or the manner of speech. The ®°^ ers 
assessed the nasality and intelligibility of the speaker 
and were given an information test on the material nea 

Mothers of cleft and non-cleft children under 
content instructions scored higher on the content test 
than mothers under different instructions. However, the 
mothers of non-cleft children scored significantly higher 
than the mothers of cleft children. The content score 
varied with the severity of the speech problem. The accuracy 
of rating nasality did not vary with the intelligibility 
or nasality of the speaker, the listening instructions, 
or the background of the listener. There were no 
significant differences between the mothers of cleft 
and non-cleft children in accuracy of rating intelligibility 
and estimating the percentage of words in error, when 
both were under manner instructions. Mothers oi cieix 
children under manner instructions were more accurate 
on both intelligibility measures, than such mothers 
instructed to listen to content. 



Chapter 1 



Introduction 



The general concern of this project has been the 
study of variables which may influence the way in which 
listeners attend to a defective speaker. It has dealt 
specifically with the ways in which mothers may respond to 
a cleft palate speaker, since this type of speech problem 
could interfere with the normal communication system 
operating between mother and child. 

In this study attention has been given to the inter- 
actions among the types and levels of severity found in cleft 
palate speech problems, the listeners* prior experience with 
these speech patterns and specific experimental instructions 
to attend to content or manner of speech. Incidental 
clinical observations suggest that parents of cleft palate 
children tend to over-emphasize the manner of their child’s 
speech and to de-emphasize the content of the message. Under 
such conditions the process of communication may break down 
and feelings of fear, frustration, anger and shame may result 
in both parents and child. 

When the speaker is a child one of his most important 
listeners is likely to be his mother. Because of the special 
nature of tne mother-child relationship, a mother’s response 
to her child’s communication attempts may exert a very strong 
influence on his response to himself. Her response may 
influence her child’s self-image and his subsequent social 
behavior, as well as influencing the frequency and nature 
of his speech behavior. When the child is a defective 
speaker, because he may be limited in the range of com- 
prehending listeners available to him, the importance of 
his mother’s listening role is increased. Thus, her potential 
for influence, as a listener-respondent, may be even greater 
than that of the normal child’s mother. 

It has been speculated that those parents who attend 
to the manner of their child’s speech do not find this a 
rewarding activity and that, as a result, they may tend to 
communicate less with their child. Such a poor communication 
environment could result in the cleft palate child not 
receiving appropriate verbal stimulation and, as a corollary, 
not being provided with adequate speech and language models. 
•These factors could account for many of the speech and 
language problems found among cleft palate children. In 
contrast, parents who attend primarily to the content of 
their cleft palate child’s speech may be better able to 
provide an environment which fosters their child's speech 
and language development, through opportunities for productive 
verbal interactions. 
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The extent to which speech associated with cleft 
palate may interfere with the child’s communication with 
his parents, teachers and peers has immediate educational 
and therapeutic implications. The results of a study, which 
could determine relationships among the amount and nature 
of the information retained by a listener and the types and 
severity of communication problems of a speaker, would 
directly influence the direction and focus of speech therapy, 
the content of parent counseling, the training of teachers 
and the role of peer groups in the overall preventative and 
rehabilitative process. 

The purpose of this study has been to determine the 
relative effects of: 

1. The severity of the speech problem; 

2. The listener’s previous experience with the speech problem 

3. Specific instructions to listeners, directing their 
attention either to the content or to the manner of 
cleft palate speech samples; 

on the listener’s retention of content material and their 
judgements concerning the intelligibility and nasality of 
the speakers heard. 

Related Research 



Research on the speech of cleft palate children has 
concentrated primarily on describing various patterns of 
articulatory and linguistic behavior. Such research has 
been preoccupied with describing the speaker and with developing 
valid and reliable instruments for measuring and describing 
speech associated with cleft palate. Attention has not been 
given to the total speech and language interaction which 
involves the listener as well as the speaker. This interaction 
is a complex one that is not clearly understood, during which 
the speaker and listener influence each other. 

Research on the amount and nature of the influence 
that may be exerted on a speaker by the response of his 
listener has so far been concentrated mainly in the area of 
stuttering. (Bioodstein et al. (2), Johnson et al. (17* 18), 

Van Riper (40). This research has indicated that listeners 
make judgements about the speakers that they hear; that these 
judgements influence the response that they make to the 
speaker and hence, by means of feedback influence the 
speaker's response to his own performance. The work of 
Giolas and Williams indicates that these responses have a 
measure of reliability and validity (10). 
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Research on the problem considered in this study has 
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instruction presented. Bar (1) instructions to attend 

differing results. Bar f"°^?^ e ^f S peech had minimal 
to manner or content of a stuttere P g difference in 

influence on his listeners. H result of differences 

the results of NeUher of these stupes ^system- 

atically'^aried^the^se verity of the speech problem^Sanders 

using a^mild stutterer and Bar using a /Victor irf addition 
The present study attempts to vary this factor in 
to varying instructions to the listener Thi 
because, until it has been aexermxiic listener to 

the speech problem directs the attention^ thesis ^ 

either the content or manner of p > facets of the speech 
instructions to attend to either of these iaceT, s u 

cannot be finally determined. 
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Chapter 2 

Research Procedures 






Part I. General Procedures 

Small groups of mothers of cleft palate and non- 
cleft palate children were asked to listen to a single 
reading of a paragraph by a cleft palate child. The speech 
sample presented to each group contained a specified com- 
bination of nasality and intelligibility. Also, each group 
was given a particular set of listening instructions. 
Following the listening the mothers were asked to assess 
the intelligibility and nasality of the speaker and were 
given an information test on the content of the material 
they heard. 

Part II. Preparation of Materials 

A. Speaker Selection 

The original research design called for the use of 
male clinic patients from the University of Pittsburgh Cleft 
Palate Research Center. Nine boys, aged eight to eleven 
years, with repaired cleft palates were to be used as the 
speakers. Each speaker was to represent a different level 
of severity of a speech problem, based on combinations of 
high, medium and low nasality with high, medium and low 
intelligibility. Thus nine levels of severity of a speech 
problem would be represented, ranging from essentially 
normal to very deviant. (See Table I.) 



Table I 

Combinations of Speech Characteristics of Cleft Palate Speakers 



N 

A 

S 

A 

L 

I 

T 

Y 



? Speaker 7 
“High Nasality 
|High 

| Intelligibility 


Speaker 8 
High Nasality 
Moderate 

Intelligibility ] 


Speaker 9 
High Nasality 
Low 

Intelligibility 

\ 


Speaker 4 

Moderate Nasality 
High 

^Intelligibility 


Speaker 5 

Moderate Nasality 

Moderate 

Intelligibility 


Speaker 6 

Moderate Nasality 
Low 

Intelligibility 


! Speaker 1 

Low Nasality 
High 

Intelligibility 


Speaker 2 

Low Nasality 

Moderate 

Intelligibility 


j Speaker 3 

1 Low Nasality 
1 Low 

| Intelligibility 



INTELLIGIBILITY 
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The advantage of using clinic patients from the 
Palate Research Center was that measures of intelli- 
gibility and nasality had already been derived on this 
population in connection with other research studies. 
Nasality and intelligibility had been rated on a seven 
point scale, by a team of speech pathologists, audiologists, 
dentists, physicians and plastic surgeons. However, con- 
siderable time had elapsed since these initial ratings had 
been made by the clinical team. A number of variables had 
intervened making these initial ratings inappropriate for 
the present study. Many of the children had received 
further surgery or speech therapy and in some cases 
spontaneous changes in speech had occurred. In addition, 
the clinical team had rated the child f s natural speech, 
while in the current experiment recorded speech was to be 

used. 



In view of this it was decided to make recordings 
of all available children with repaired cleft palates, male 
and female, between the ages of eight and eleven years, 
living in the Pittsburgh area. Those children living 
further away, who returned to the Cleft Palate Research 
Center for re-evaluation were also recorded. Ten judges 
made ratings of nasality and intelligibility from *che 
recordings. Forty-five cleft palate children were screene 
before a change was made in the research design. 

1. Nasality 

The first serious attempt to scale the variable of 
nasality was the application of the method of equal- 
appearing intervals by Hixon (1^). Following Hixon 8 y 
a number of investigations employed this method and have 
reported that valid and reliable measures were obtained 
(9* 13* 39). In the method of equal-appearing intervals 
along some continuum each point is represented by a given 
stimulus. The stimulus is presented to a large number of 
judges whose responses, it is assumed, will be distributed 
in a normal fashion about some interval, of which the 
stimulus is most representative. By the deterndnation o 
the median and semi-interquartile range of each stimulus, 
it is possible to identify stimuli which are most efficient 
in representing the several intervals of increase or d c 
along the continuum. In a study by Shames, Matthews and 
Lutz S (33), instead of computing medians and se j" i "^* e r^ a ti 
ranges for the distribution of ratings for each stimulu , 
means and standard deviations were determined since the 
number of judges available for rating nasal voice qual y 
was limited. The scale evolving from the Shames evaluati 
study consisted of the two extremes of the continuum of 
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nasality, (normal voice quality and very excessive nasal 
voice quality) and the scaled mid-point between them. It 
was thus a three-point scale, and is the nasality scale 
used in this study for the initial selection of speakers. 
Another finding from Shames’ study, of importance to the 
present study, is that of the three techniques for measuring 
nasality (words, sentences, or paragraphs), the measure of 
nasality based on paragraphs had a much higher reliability 
than either word or sentence-based measures. 

2. Intelligibility 

One requirement of the experimental design was the 
use of speakers with varying degrees of intelligibility. 

On a three-point scale there are nine possible combinations 
of high, medium and low intelligibility with high, medium 
and low nasality. (See Table I.) As a result of the 
initial testing of speakers, the male speakers filled four 
of these nine categories, the female: speakers completed 
five categories. For both of these groups no speakers 
were placed in the categories of low intelligibility with 
low, moderate and high nasality. (See Table I.) Since 
these critical categories remained unfilled, it was decided 
to construct the different intelligibility levels. This 
experimental procedure required a detailed review of previous 
research on speech intelligibility to insure an appropriate 
manipulation of this variable in this project. Hudgins (16) 
found a high correlation, when working with deaf children, 
between the number of speech errors and the number of 
'’auditor" errors. Penningroth (28) concluded that defective 
articulation did interfere with the efficiency of communi- 
cation. Dietze (5) noted a proportional decrease in the 
intelligibility of speech as the number of articulation 
errors increased. Both Miller (25) working with young 
cerebral palsied children, and McWilliams (24), working with 
cleft palate adults, concluded that there is a clear 
relationship between the number and type of articulation 
errors made by the speaker and the speech intelligibility 
rating made by the listener. In view of the results of 
these studies, the experimenters decided that speech 
intelligibility could be manipulated by inducing articulation 
errors in the speech of the cleft palate speaker subjects. 
Thus, the number of articulation errors was increased as 
it was necessary to proportionately decrease speech intelli*- 
gibility for a given sample of speech. The errors written 
into the passage were selected on the basis of their being 
frequently linked with speech associated with a cleft 
palate (23) or their being highly related to low speech 
intelligibility (32). The utilization of passages with 
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contrived articulation errors provided the 
greater control over the stimulus variable 
the cleft palate speaker categories. (See 



experimenter 
and completed 
Appendix X. ) 



3. Reading Speeds 

McDermott (22) found that as the play-back speed of 
a recording increased, ratings of nasality increased. 

Other studies (6, 8) have shown ® 

between play-back speed and intelligibility of speecn. 
pilot study was done to acquire information concerning 
reading rate. Fourteen normal children were used to record 
their voices reading the selected passages. There were 
eight girls and six boys. The average age for the boys 
was ten years, eleven months. The average age for the 
girls was nine years, two months. An ini ^® 1 . ^® a I? a +° rial 
enabled the speakers to become familiar 
After this reading, one boy and i/wo gij*ls ^ere e 

as poor readers. After the passage Iht Sassage 

and the errors corrected, each child worded th* passage 
twice. For the boys, the range of reading time was from 
one minute, twenty-three seconds to one minute, f^ty-six 
seconds. The mean reading time was one minute, ^n^six- 
three seconds. The standard deviation was eightandsix 

tenths seconds. The range of reading time £°L th t h f rtv- 
was from one minute, nine seconds to one minute, thirty 
one seconds. The average reading time was one minu , 
twenty seconds. The standard deviation was seven and 
three-tenths seconds. Combining both groups, + i 2 ® ■ 
indicated that reading the passages in less t ^ m ®^®"° n 
minute, six seconds would be too fast and more ,£} a " °"! lons 
minute, forty-six seconds would be too slow. (Instructions 

for Recording. Appendix I) 

After recording the voices of normal jhil dre n . 
rpartinc the selected passage, four children with repaired 
rleft oalates were recorded. The same procedure was followed, 
a^initia threading for familiarization then two recording 

sessions. The average reading for the ° n f ^ e t u a second 

recording was two minutes, forty seconds, and for the second 

reco-Ung two minutes, thirty-six seconds. The av ®^®=® 
reading time for the girls on the first recording was one 
minute* twenty-seven seconds; for the se ® ond 
one minute, thirteen seconds. The seconi reading was 
faster for both groups, however, not significant y 
for the boys. On the second reading, there was also a 

decrease in reading errors. '^ e .+? ad ^ n ?4lpj e P -ioft relates 
significantly between the boys with repaired cleft palat 

and the girls with repaired cleft palates. A significant 

difference was found between the boys with normal palates 

and boys with repaired cleft palates but not between the 
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two groups of girls. As the decision had been made to use 
a contrived error-passage to obtain the various degrees of 
intelligibility, the speakers had to be able to read the 
passage easily, and at the same time sound natural. 

Because there was less variation between the two groups of 
girls and because observation during the pilot studies 
indicated that the girls were better readers, the girls 
were selected as speakers for the study. Another reason 
that the girls were selected was the availability within 
the female population of speech samples of normal, moderate 
and high nasality. The change in the sex of the speakers 
should not affect the data since, as originally planned, 
only speakers of one sex were used. 

On the basis of the factors of nasality and 
intelligibility characteristics, reading skills and 
availability for recording, three girls were chosen to fill 
the nine speech categories. The speech of each of these 
girls was rated as very intelligible. However, each girl 
had a different rating of nasality, from very nasal to 
normal. 

B. Speech Stimulus Materials 

A number of factors have been shown to affect the 
amount of material retained, these being intrinsic aspects 
of the material presented. Meaningful material is more 
easily retained than something which is non-meaningful, 
while pleasant material is more readily retained than 
something which is unpleasant. Hovland (15) reports 
these factors and cites some studies to illustrate his 
point. Watson and Hartmann (4l) in 1933 found that 
was significantly greater for material that was compatible 
with the attitudes of the subjects than for material that 
was incompatible. Hovland also states that when material 
of different length is learned to the same criterion, 
retention at a later time is greater for the longer material. 
However, one considerable difference between most of the 
research on learning and the present study relates to the 
subjects* exposure to the material to be retained. It 
has been observed that the higher the degree of learning, 
the greater the retention. Our subjects (listener mothers) 
are given only one aural exposure to the material on which 
they will be questioned. However, Nichols (26), in a 
discussion of the components of effective listening, also 
mentions variables associated with the material heard. He 
mentions previous experience with difficult material and 
interest in the topic at hand. The passage used in this 
study does not appear to contain difficult material and is 
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likely to be equally unfamiliar to most listeners. The 
passage was also chosen for its interest value. 

The following criteria were used to develop and 
select the reading material employed: 



1. It contained unfamiliar factual information 

2. Its content would he of general interest to the listener 

(mothers) 

3. It contained simple language 

4. It contained discrete points of information which 

could he quantified . 

5. Its emotional content was neutral, rather than pleasant 

or unpleasant 

Based on these criteria, four possible speech 
samples were developed from material contained in the Wortd 
Book Encyclopedia (42). (See Appendix II.) A pilot study 
was designed to"Tead to the final selection. f °ur 

passages were recorded with the research assistant as the 
reader. "Kite Customs” contained l88 words and lasted 
70 seconds; "Rainfall” contained l6o words and lasted b2 
seconds; "Whales" contained l6l words and lasted bl 
seconds; "Hurricanes" contained 149 words and lasted 5 
seconds. Graduate students in Speech Pathology at the 
University of Pittsburgh volunteered to listen to the 
recordings and to answer questions about the material h-ard. 
After listening to the recording the volunteer listeners 
wrote down all that they could recall. Then they were 
asked to answer questions concerning the material heard. 

This procedure was followed for each^ recorded passage. 

The following table gives the range in percentages oi 
correct responses for direct recall and for recall as a 
response to questions: 





TABLE II 


Jfl, 


Ranges 


of Content Information 


Scores 






Recall, 


Passage 
Kite Customs 


Direct Recall 


Response to Questions 


24# - 68# 


66# - 86# 


Rain Fall 


25# - 63# 


'SR 

OJ 

CO 

1 

$ 

VO 


Hurricanes 


32# - 64# 


55# - 76# 


Whales 


32$ - 64# 


55# - 76# 



*From pilot study 
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The above chart indicates that the passages were 
not so difficult that no material was recalled, nor so easy 
that all the material was recalled. It also indicates that 
subjects made hieher response scores when the question and 
answer technique, rather than direct recall, was used. 



A sound analysis (See Appendix III) for the stop 
plosives in all positions and nasals in the medial and 
final positions was made. All passages contained a fairly 
equal distribution of sound types and combinations. The 
deciding factor in the selection of the passage used -in the 
study was the answer to each of three questions asked of 
the pilot study listeners. The questions were: 1) Which 

passage was the most interesting? 2) Which P aa sage was 
the easiest to remember? 3 ) Which passage contained the 
newest material? Because ’’Kite Customs was chosen more 
often than any of the other three passages, it was selected 
as the passage to be recorded by the cleft palate spea e 



C. Recording the Speech Sample 

On completion of the pilot studies, three girls 
with repaired cleft palate were selected as speakers for 
the project. They were chosen from the many re codings 
previously made in the initial attempt to fill the nine 
speech categories derived from combinations of intelligibili y 
and nasality on a three-point scale. In the selection 
process all the girls who had been -previously dodged to 
have normal intelligibility and varying degrees of nasality 
were requested to return to the University Speech and 
Hearing Center or to the Cleft Palate Research Center to 
record the error-contrived passages. At least one spea e r 
was found at each nasality level, i.e., normal, moderate 
high. The girl speaker whose recorded voice was initially 
rated as having normal intelligibility with high nasality 
had a cold and was without her usual nasal voice at the 
time of the second recording session. Since the other 
speakers in this category were either poor readers or 
sounded unnatural, this speaker’s initial recording was 
retained to fill the category of normal intelligibility 
and high nasality. Another speaker judged to have d 

intelligibility with high nasality read the error-contrived 
passage and filled the categories of moderate intelligibility 
with high nasality and low intelligibility with high y • 

During all recording sessions which were held 
either at the University Speech and Hearing Center or at 
the Cleft Palate Research Center, the mother accompanied 
the child into the recording room. The experimenters 

trained each of the speakers to read the h £® S !£f® a 

before any recordings were made. Each child then made a 
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minimum of three recordings for each passage — normal, 
moderate and high error. The experimenters selected the 
recording in each category which sounded natural or 
less artificial. (Instructions for Recording. Appendix I) 

D. Listener Population 

In the present study we have been dealing in part^ 
with listening ability, which may also be called auding, 
as defined by Caffey (4). This skill involves the process 
of hearing, listening to, recognizing, and interpreting or 
comprehending spoken language. Nichols (26) cites ten 
components of effective listening two of which have been 
referred to earlier, since they concern intrinsic aspects 
of the material presented to the listener. The third com- 
ponent cited by Nichols is the listeners* adjustment to the 
speaker. In a sense this is one of the independent variables 
in the present study, as is the listeners 1 adjustment to 
the abnormal listening situation, another of Nichols*;- 
factors. The two factors dealing with emotion, reaction 
of the listeners to emotion-arousing points or words, need 
not be of concern to the present study, since the passage 
appears to be neutral in tone. The listeners* willingness 
to expend energy and their ability to recognize the central 
ideas in the material are also in a sense independent 
variables, although the listening instructions given may 
have some influence on the former factor. Finally Nichols 
mentions the relationship between the speed of speech and 
the speed of the listeners’ thought. We have attempted to 
control this by using speakers who read the material at an 
average pace, for children in their age range, as determined 

by a pilot study. 

The experimental conditions of the study required 
two major groups of listeners: 1) a group of 135 mothers 

who had children with a repaired cleft palate between 
the ages of eight and eleven; 2) a group of 135 mothers 
who had normal- speaking children without cleft lip or 
cleft palate between the ages of eight and eleven. Each 
major listening group was divided into 27 sub-groups 
(total of 54 sub-groups), in accordance with the experi- 
mental design of various speaker characteristics and 
listening instructions. (See Table III.) 

The criteria for selecting listener subjects were 
that they should have normal intelligence and normal 
speech and hearing. The criterion for normal intelligence 
was taken to be graduation from high school. The investi- 
gators determined the normality of the listeners ’ speech 
patterns in initial interviews with mothers. The presence 
or absence of hearing problems was determined by the subjects 
responses to questions on the identification sheet concerned 
with past and present hearing status. It was assumed on 
the basis of these criteria that there would be some 
equivalence between the two groups of mothers. 
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Stroud and Schoer (37) obtained data indicating 
that significant differences in retention may exist among 
subjects who have attained a common trials-to-Iearn criterion, 
therefore, individual inter-subject differences may be 
expected. Kramar (19) found a correlation between intelligence 
and listening comprehension. Since meaningful material is 
better retained, it may be anticipated that those subjects 
with a higher intelligence will comprehend more and hence 
retain more. Kramar also found a correlation between 
intelligence and general listener ability, as did Stark (35) • 
Other studies ( 6 , 20, 36 ) have shown that distortion of the 
auditory signal, such as would result from a hearing loss, 
decreases auding or listening ability. It can be assumed 
that the presence of a speech problem in a listener will 
give rise to a different experiential background in relation 
to defective speech. Since this is one of the independent 
variables of the study the importance of either controlling 
or analyzing such experience is self-evident. 

The listener subjects who were mothers of cleft 
palate children were obtained from the files of the Clinic 
at the University of Pittsburgh Cleft Palate Research 
Center. The mothers of children with repaired cleft palates 
who had served as potential speakers were not eligible for 
inclusion in the study as listener subjects, since they had 
been exposed to the material during the recording sessions 
made with their children. The mothers of normal children 
who volunteered as listener subjects were contacted through 
the Parent-Teacher Associations of Pittsburgh, women's 
civic groups and church congregations. Original plans 
called for mother-listener group sessions of five persons 
to be held in the Speech Center at the University, in the 
Cleft Palate Research Center or in the Speech Clinic of 
the Children's Hospital of Pittsburgh. However, many of 
the mothers of cleft palate children came from places 
other than Pittsburgh and its environs. To fill the 
requirements of the study, it was necessary to draw on 
subjects from places scattered throughout the tri-state 
area, served by the Clinic of the Cleft Palate Research 
Center. The distance that some subjects had to travel 
made group scheduling not feasible. For this reason 
individual sessions were organized in addition to group 
sessions. Some mothers were seen when they brought their 
children to the Cleft Palate Clinic for re-evaluation. 

However, there were other mothers, whose children were not 
scheduled at the Clinic. Many of these found it impossible 
to make a special trip to any of the Pittsburgh Centers for 
the experimental listening sessions. In view of this, 
operations were extended to the field and home visits were 
instituted. Many of the mothers of normal children were 
seen in groups at the churches of whose congregations they 
were members. 
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It was hoped by the experimenters that the . 

standardized instructions to listeners and the standardization 
of experimental procedures, within the various listening 
situations, would reduce the possibility of error arising 
from group \ersus individual and clinic versus field 
administration of the experiment. 



E. Listening Instructions 



After general instructions had been given, each 
individual or group of listeners heard the tape recording 
of one speaker under one of the following specific conditions 



1 Instructions to listen to the content of the speech 

2 Instructions to listen to the manner of the speech 

3. Instructions to listen to the speech sample (See 

Appendix IV) 

After hearing the recorded speech samples, the 
listeners were tested in the following ways: 



1. The group of listeners instructed to listen to the 
manner of speech was first asked to rate the degree o 
intelligibility and nasality of the speech sample on a 
three-point scale. They were also asked to make an 
estimate of the percentage of words that had errors. 
They were then given a test on the content of the 
material they heard. 



2. The group of listeners instructed to attend to the 

content of the speech sample received the same tests ®® 
the first group, but in a reversed order (content first, 

manner second). 



3. The individual or group instructed merely to listen to 
the speech sample were administered the same tests. 
Half of this population subgroup was given the content 
information test first and the other half rated 
intelligibility and nasality first. 
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The following table illustrates the procedural 
arrangements of speakers, listening groups and instructions. 



TABLE III 



Arrangement of Speakers, Listeners, and Instructions 

INSTRUCTIONS TO ATTEND 



CONTENT MANNER CONTROL 




*CP refers to parents of children with cleft palate. 
#NCP refers to parents of children without cleft palate. 
**H refers to high degree. 

***M refers to moderate degree. 

****L refers to low degree. 

+ refers to number of people in each cell, with row, 
column and overall totals. 



Part III. Nasality Testing 

A. The Nasality Testing Procedure Employed 



Nasal voice quality is generally cons idered a 
product of the resonance characteristics con ^ r ^ u ^ e ^ 
nasal cavities; however, it has been observed that nasal 



voice quality is judged as more severely defective when 
the articulation of consonant sounds is faulty (23). 

For the measurement of nasality, tape recordings of 
paragraph- length samples of speech were used. The speech 
samples were with and without contrived articulation errors. 
The speakers were children between the ages of eight and 
eleven years with repaired cleft palates. The listener- 
judges were mothers of children with repaired cleft palates 
and mothers of children who had no cleft lip or cleft palate. 

The judging of nasality by listeners took place in 
both individual settings and in groups of up to five per- 
sons. Rating sessions were held in the University Speech 
and Hearing Center, in the Cleft Palate Research Center, in 
the Speech Clinic, Childrens Hospital in Pittsburgh, in 
the Glenshaw and Beulah Presbyterian Churches and in the 
homes of volunteer listeners. The listener- judges were 
instructed according to one of three conditions of listening, 
to listen to one of the nine recorded speech samples. The 
listener-judge was seated in front of a Wollensak model T- 15 
tape recorder with the tone indicator on Treble 
volume selector on "Five. 1 ' A pre-testing play-back of other 
materials enabled the experimenter to increase or decrease 
the volume to the listener's most comfortable loudness 
level (29). When a group was used, they were seated around 
a table with the tape recorder in the middle of the table. 

The volume of the recorder was increased or decreased to a 
loudness level suitable to the group. The task of the 
listener-judges, oriented by instructions, was to listen to 
the recorded speech and after hearing it, indicate on a 
prepared form whether the speaker had low or normal nasality, 
moderate nasality or high nasality. A copy of the scale is 
shown in Appendix V. 

B. Reliability of the Nasality Measure 

Two types of judges were used in the selection and 
rating of the speakers used in this study. There were 
experimenters or expert judgjs and the experienced judges. 
The experts were trained by listening to the tapes used to 
develop the audible scales for measuring nasal voice quality 
evolved by Shames and others (33) Q nd making judgements 
using these scales. As Spriestersbach (3*0 had previously 
demonstrated that backwards-played speech provided a 
satisfactory method for evaluating nasality in the speech 
of speakers with cleft palate, the recorded samples of 
cleft palate speech used in the formation of these scales 
were played forward and backward until the expert judges 
agreed 100 per cent of the time to the degree of nasality 
on a three-point scale. Then the expert judges listened 
to all the available recordings of the population of 
children with repaired cleft palates who might be included 
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as speakers in this study. Again using the criterion of 
100 per cent agreement, the expert judges selected three 
girl speakers, one rated normal or high intelligibility — 
normal or low nasality, one rated high intelligibility- 
moderate nasality and one rated high intelligibility-high 
nasality. A fourth girl speaker with moderate intelligibility- 
high nasality was included when the girl speaker rated high 
intelligibility-high nasality could not be used to record 
the error passages. However, she was retained as the 
speaker to fill the category of normal intelligibility- 
hif'*' nasality. After being selected, the speakers recorded 
the passage without the contrived errors, then recorded 
the passage with contrived moderate errors, and finally 
recorded the contrived high error passage. These samples 
of recorded speech with varying degrees of intelligibility 
and nasality were rated by expert judges until 100 per cent 
agreement was achieved in placing each recording in one of 
nine categories. These nine categorised samples of recorded 
speech, along with ten other samples of recorded speech of 
girls obtained in the initial attempt to find speakers for 
the study, were presented to a panel of ten experienced 
judges, graduate students in speech pathology. The mean 
of the ratings of the experienced judges for each speaker 
agreed with the ratings of the expert judges in all instances 
but one as to the degree of nasality of the nine samples of 
speech. The mean percentage of agreement among the exper- 
ienced judges for nasality ratings for each of the nine 
speech samples ranged from 60 per cent to 90 P® r cent. For 
three of the nine speech samples 90 P er cent of the judges 
agreed on the categorization of the speech samples. It 
was concluded that the method of assessing nasality was 
reliable and could be used with confidence. 

Part IV. Intelligibility Testing 

A. The Intelligibility Testing Procedure Employed 

Intelligibility of speech is considered the extent 
to which a listener is able to understand what a speaker 
say 3 . This concept of intelligibility refers to the 
identification by the listener of acoustic signals which are 
produced by a speaker and which conform to a code known by 
the listener. 

As only one testing session was held for any one 
subject or group of subjects, all the listener- judges 
responses — rating of nasality, rating of intelligibility 
and content retention examination--were completed after 
listening io the one recording. Therefore, in the 
measurement of intelligibility the same speakers, the same 
recorded speech samples, the procedures discussed in Part II, 
Nasal Voice Quality Testing Procedures Employed, were 
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employed. After listening to the recorded speech sample, 
the listener-judges indicated on a prepared form whether 
the speaker had normal or high intelligibility, moderate 
intelligibility, or was unintelligible. A copy of the 
rating scale will be found in Appendix VI. 

B. Reliability of the Intelligibility Measure 



The expert judges listened to recoided samples of 
speech of varying degrees of intelligibility until they 
reached 100 per cent agreement in their judgement ratings 
of normal or high intelligibility, moderate intelligibility, 
and unintelligible or low intelligibility. The previously- j 
mentioned team of experienced judges also rated the speakers 
intelligibility. The mean of the judges ratings for each 
speaker agreed with the rating of the expert judges, in 
placing the speakers according to three levels of intelli- 
gibility The inter-experienced judge agreement ranged 
from 60 per cent to 100 per cent, dth 100 per cent agree- 
ment for one speech category and 90 per cent agreement i 
another. It was concluded that the method of /s^sing 
intelligibility was reliable and could be used with confidence 
and that utilization of passages with contrived articulation 
errors provide the experimenter greater control over the 
speech stimulus variable. 



Part V. Content Testing 

A. Content Testing Procedure Employed 

Since this study deals in part with the amount of 
material retained by a listener, it is relevant to examine 
briefly the most usual methods of measuring retention. , + , 
There are five methods which have been used; the recogni 
method, the recall method, the reconstruction method, tne 
unaided reproduction method, and the saving score “thod (15) 
Most studies on memory and retention have dealt with learned 
material, presented visually, rather than with one-trial 
aural learning (15). Hovland (15) comments that the 
extent of retention observed in subjects is affected by 
the method of measurement used in the observation. Luh ( ) 

used the recognition method, the reconstruction method and 
two types of recall method, anticipation and written 
reproduction. He found an initial rapid drop in 
retention curves, except perhaps for recognition, 
by a more gradual fall in all curves thereafter. English 
et al. (7) found more retention of substance memories 
than of "verbatim” memories, while Briggs and Reed (3) 
noted that subjects have more memory for ideas, which 
Hovland defines as "a concept that cannot be derived from 
a single sentence in the text." (15) The present experi- 
menters decided to use the recall method, through written 
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jffiss a as- jara^a.“‘S“ sJT 

method. (See Table II) 

In the measurement of content tne speakers recorded 

spee<* -pies one- 

recording, the listener subject indicated on a Prepared 

re™ntion? nS A e co P y 0 of U the i content n 'examination is found in 
Appendix VII. 

B. Reliability of the Content Measure 
The content examination was derived f— the 

ass arsrsasa* J»i • ~ 

were abstracted for the purpose of devising the tes 
content Fourteen questions were developed. Eigh 
questions had one thought unit each; four questions, two 

a 4S-4 'SI 0 ' 

s:'oS«s?“*'r a^Siai^mcSn. « i.«^i 

IS SwswfBpSffla 

increased the coefficient to .o4. 

It w&a concluded that the content examination 
devised for this study could be used with confidence. 

Part VI. Analysis of Data 

The two ratings of intelligibility, the rat ?;OS 

nasality and content score of f ^"tener , f experience 
with listening instructions and the Jj-Btener s expert 

with the problem were used todetermi instructions 

influence of speaker characteristics, l^tening in 

listener? n6 Eacl? , individual ror S e C ^ S everted iSto an 
’’accuracy score” as follows: 



1 . 



Content accuracy reception score 



Wumhe r of points of informat ion retained 
Total number of points of information in 
the passage. 




19 



2. Intelligibility accuracy differences reception score 

The judges’ rating of intelligibility minus the 
listeners’ rating of intelligibility. 

3. Intelligibility accuracy deviation reception score = 

The percentage of error words in the passage minus 
the listeners’ estimate of the percentage ox error 

words . 

4. Nasality accuracy differences reception score = 

The judges’ rating of nasality minus the listeners' 
rating of nasality. 

Mean accuracy scores were computed for each of the 
34 listening subgroups. Differences between the means of 
the subgroups were determined and appropriate tests for 
the sisnificance of these differences were employed (Id). 

A si^n^test was also employed in determining the significance 
of the consistency of the direction in which the groups 
varied one from another (4l). 



Chapter 3 

Results and Findings 



X. Research Population 

A requirement of the study was that the two main 
population groups should differ significantiy in only one 
resnect; the presence or absence of a cleft palate child 
anion* 7 their children. Since the test performance of one 
®row was to be compared with that of the other, it was 
Planned that no inter-population group difference should 
arise on any factor which might influence test performance. 
The nominal variables which the experimenters desired to 
control were age, educational level, occupation of the 
spouse, and hearing level. These variables could _be 
related to performance in that they give an indication of 
the intelligence, background and socio-economic status of 
Ihe sSbjectf? The populations sampled from clinics, schools, 
and church groups in the city of Pittsburgh and neighboring 
communities, covered a wide socio-economic and cultural 

spectrum. However, subject av ® ilabi J i ^i„^ v V i®f 1 uenced 
specificity of the study's needs, undoubtedly influenced 

random sampling procedures. 

In order to find out whether the two population 
irrnuns differed on these nominal variables, each subject 
completed an identification sheet with questions concern! g 
subject characteristics. (See Appendix VIII) F eq y 
distributions for the raw data have been tabled in 

Appendix IX. 

To determine the significance of the differences 
which emerged between the population groups a ser es o 
»t’ tests were run. (See Table IV) 



TABLE IV 

‘Significance of Differences between Mothers of Cleft Palate 
and Non-Cleft Palate Children on Nominal Variableo 



NOMINAL VARIABLE 



Age of Listener 
Educational Level of Listener 

Listener Occupation 
Spouse Occupation 

Number of Children in Listeners’ Family 

History of Hearing Problem 

Present Hearing Status 

Self Rating as Listener 

^Formula used: t = M 1 - M 2 

v/Vl/Nl “V2/N2 



.2? 


— 


9.22 


L .01 


.01 


— 


27.65 


1 — I 

O 

. 


3.95 


<.01 


.17 


— 


.04 


— 


.11 


mm «•> tm 



As can "be seen in the above table there were 
significant differences between the two population groups 
on three of these nominal variables; education of the subject, 
occupation of the spouse and the number of children in t 

family. 

Approximately 30 per cent of the mothers of cleft 
pala+p children did not complete high school, while on y 
one mother of a non-cleft palate child left school before 
the 12th grade. Only six per cent of the mothers of cle 
palate children had attended or completed college, while 
6l oer cent of the mothers of non-cleft palate children 

had done so. Because of difficulties in °^ ai " ln f *|^* C * 8 
in the cleft palate group it was not possible to achieve a 
balance between the groups on this variable. Since the 
difference between groups proved to be significant, 
correlations were run for this nominal variable with the 
four dependent variables. No significant correlations 
were found; therefore, we may conclude that the difference 
between the groups, in terms of education, did not v n 

nificantly affect the results of the study. (See Table V) 

The difference between the groups related to the 
occupation of the spouse indicated that the fathers of 
non-cleft palate children held jobs related to higher 
socio-economic status than did the fathers of cleft palate 
children. Fifty-six per cent of the first group were pro 
fessional men while only seven per cent of the second 
group were so employed. Among the fathers of n ^”^le 
palate children 19 per cent were business men, in contrast 
with only one per cent of the fathers of cleft palate 
children. Of the latter group 47 per cent were skilled 
laborers while only seven per cent of the fathers of non- 
cleft palate children could be so classified. No father 
of a non-cleft palate child was an unskilled laborer, 
while 17 per cent of the fathers of the cleft palate 
children earned their living in this way. However, no 
significant correlations were found between this occu- 
pational nominal variable and the four dependent 
variables. (See Table V) 

The third significant difference between the groups 
was related to the number of children in the family. The 
families of the non-cleft palate children tended to be 
smaller than those of the cleft palate children. Se y 
three per cent of the mothers of non-cleft palate children 
had no more than three children, while only 53 per 
of the mothers of cleft palate children had such small 
families. Twenty-seven per cent of the mothers of the 
non-cleft palate children had between four and six children, 
whereas, 38 per cent of the families of the cleft palate 
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children were this large. No non-c'left palate child came 
from a family of more than six children, hut ten per cent 
of the mothers of cleft palate children had families of 
between seven and twelve children. This nominal variable 
was also correlated with the four dependent variables and 
all correlations were found to be non-significant. 

(See Table V) 



TABLE V 



Correlations between Nominal Variables, on which 
Population Groups Differed Significantly, and the 
Four Dependent Variables. 



NOMINAL VARIABLES 


DEPENDENT VARIABLES 






A 


B 


C 


D 


1 


.176 


.020 


.049 


.104 


2 


.171 


.044 


.072 


.109 


3 


.104 


00 

0 

• 


.006 


.052 



"correlation significant at the .01 level of confidence 
with 200 d.f . = .283. 



Nominal Variables 

1. Subject Education 

2. Spouse Occupation 

3 Number of Children in Family 



Dependent Variables 

A. Content Information Test Score 

B. Intelligibility Rating Score 

C. Nasality Rating Score 

D. Intelligibility Percentage Score 



We may. therefore, conclude that despite the 
significant differences between the two groups of m0 ^® r » 
on what appeared to be important nominal variables, the 
results of the study were not affected. In view of 
population limitations it would have been very difficult 
to balance the groups precisely on all )[ a ^ ild ln 

except the presence or absence of a cleft palate cnild m 

the family. 
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IX. Reliability 

A. Nasality Ratings 

h ality^point- Scale S^s&S mot^t^ 

following procedure was fo^Tmeasure of 

group of five listeners ^^f^ber of mothers in 
intra-group agreement. The g wag recorded for all 

exact agreement, within g n P ^ ber3 of listeners in 

of the 5 ** listener gro . P • „ r0 up were summed and a 

exact agreement in eac ^ b ^^s wereilso derived for the 
grand mean derived. Submea e cleft palate children, 
mothers of non-cleft pal .P Table VI) 

considered as separate populations, loee 

TABLE VI 

Reliability of the Nasality Scale 



Populations 


Mean No. of Mothers in 
Agreement in Eaclj of 5” 




Listening Groups 


Mothers of Non- Cleft 


3.37 


Palate Children 


Mothers of Cleft 


3.70 


Palate Children 


Grand Mean-All Mothers 


3.53 

^ ^ m -P a v: O Q V"1 



group . 

It can be seen that an average of 67 per cent of 
the mothers of non : cleft pal Q their j udge . 

other mothers «i thin ® ach „^*„ n ^f S c ?eft palate children 
■nents of nasality. The mothers c deleft ^ ^ of 

showed rather a-reein- with one another within each 
this population a 0 ree => the in tra-group agree- 

listening group. For *71 per cent, indicating that the 
S eS”!* ’S-IilSW SC.1, ». mrw 
reliable . 
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B. Intelligibility Ratings 



Tn obtaining an estimate of the reliability of the 

. +. Tw+oi ■' i bilitv Rating Scale when used by 
three point Intelligibility 6 emnloved, as were 

Table VII) 



TABLE VII 



Reliability of the Intelligibility Scale 



Populations 



Mean No. of Mothers in 
Agreement in Eac^ of \y* 
Ti c+oni off Grouns 




Mothers of Non-Cleft 
Palate Children 



4.40 



Mothers of Cleft 
Palate Children 

Grand Mean-All Mothers 



4.03 

4.22 



^Maximum possible agreement was five mothers for each 
group. 

Tn contrast to the means obtained 'or Nasality, 

palate c ^ r ®?; at ° n c £udren afreed among themselves within 
of non-cleft palate ennuis & -pi V p listeners each, 
each of the 27 listening groups of fili f cleft palate 

Approximately 8l per cent ° agreement. Considering 

children showed such intra-group s “ of s u g htly 
all 270 mother listeners in!! croU p agreed among 

over 84 per cent within ®“ h lating 

l 1 !!. with 

this population. 

Similar procedures “f ^^^erV^sUma?! of 
measure of the reliabil-ty T u is measure required 

the percentage of words in £ f words in error. 

the listener t0 + ' Scores could have ranged 
As such, the actual listener scores * . wpre 

from xero to 100 per cent. These scores in turn were 



converted into deviation accuracy scores to the extent 
that they deviated from the actual percentage of words 
deliberately arranged by the experimenters, as spoken 
by the various speakers. These deviation scores could 
range from zero per cent to 100 per cent. Because of the 
broad range of this scale, the number of mothers, within 
each of the 5k listening groups, who obtained deviation 
scores within ten per cent of one another was determined. 
These numbers were summed, and again three means were 
derived; a mean for mothers of cleft palate children^ a 
mean for mothers of non-cleft palate children and a grand 
mean for all mothers. (See Table VIII) 

TABLE VIII 



Reliability of the Estimate of Percentage of Words in Error 



Populations 


Mean No. of Mothers 
Agreeing within 10 per 
cent in Each of %k 




Listening Groups 


Mothers of Non-Cleft 


3.25 


Palate Children 


Mothers of Cleft Palate 


3.62 


Children 


Grand Mean-All Mothers 


3.44 



^Maximum possible agreement was five mothers for each group. 



For this measure of intelligibility there was a 
higher measure of agreement among mothers of cleft palate 
children than among mothers of non-cleft P5 la ^ e 
An average of 72 per cent of the mothers of cleft + pa rr* 
children obtained deviation scores for the estimate of the 
percentage of words in error within ten percentage P oi ^s 
of one another, within each listening group. The percentage 
of agreement among mothers of non-cleft palate childre 
was 65 per cent. The mean for overall agreement shows 
that 69 per cent of all mothers obtained deviation scores 

within 10 per cent of one another withi ^ liste ^ n s ^^: inff 
These percentages of agreement among mothers within listening 

groups are lower than those obtained for three-poi 
rating scales used to assess nasality and intelligibi y. 
However, since these percentages represent a measure of 
agreement on a longer scale, with a greater potential fo 
variation among listeners, the agreement is nonetheless 

fairly high. 




2.6 



In general it would appear that both of the three- 
tin! scales and the estimate of the percentage of 
ivrnr were all reliable instruments, even for 
^nht.tfcated listeners such as the subject mothers. Of 
the three, the most reliable instrument would appear to be 
the Intelligibility Rating Scale. 

III. Correlations among Dependent Variables 

statistically significant correlations were found 
among several of the Dependent Variables. The ! highest 
correlation was obtained between the listeners ratin c of 
intelligibility and their estimates of the percentage 
words in error. This correlation was . 02 . 

The listeners' Content Information Test scores 
were significantly correlated^! thjheirjatings^o ^ 



point 

words 



these correlations 



Intelligibility as well as with their 
percentage of words in error. However, 
were not high. (See Table IX) 

None of the Dependent Variables was significantly 
correlated with the ratings 



of Nasality. 



TABLE IX 



Correlations among Dependent Variables 




with 200 d.f. = .23^ 



1 Content Information Test Scores 
2 ’ Intelligibility Rating Scale Scores 

1 Listeners^ Estimate^o^th^Percentage of Words in Error 

IV. Analysis of Content Information Scores 

A. Effects of Listening Instructions 

The first major question which we may attempt to 
answer rested to the effect of instructions to listen to 
content on the content scores of listeners. For raotne 
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of children without cleft palates these instructions 
proved to be effective in increasing their retention of 
content information relative to the retention of listeners 
under other instructions. Listeners in this population 
under content instructions scored more than others under 
different instructions at all levels of severity of speech 
problem, except for that representing Moderate Nasality 
and Moderate Intelligibility where the Control Group score 
equalled that of the Content Group, and at the level of 
High Nasality and Low Intelligibility where the score of 
the Manner Group equalled the Content Group score. However, 
at no severity level did listeners in the non-cleft population 
under Manner or Control Instructions score more than the 
listeners under Content Instructions. (See Table X) 

Eighteen inter-group comparisons can be made for 
this population. Content with Manner Groups and Content 
with Control Groups for all nine speakers. For 16 of 
these comparisons the Content Instruction Groups achieved 
a higher score on content retention. A sign test for the 
statistical significance of this trend indicates that the 
probability that this difference in scores could arise by 
chance is less than .001. (Walker and Lev. 41.) Of these 
l8 comparisons for differences in group mean content scores 
five were individually significant at .05 or better. For 
the speaker representing Low Nasality with Moderate 
Intelligibility the difference between the Content and 
Control Groups was significant at the .05 level, while for 
the speaker with Low Nasality and Low Intelligibility 
these same instruction groups differed at the .01 level of 
significance. For the speaker with Moderate Nasality and 
High Intelligibility there was a difference on mean content 
score significant at the .01 level between the Content and 
Manner Instruction Groups. The content and manner listeners 
to the speaker representing High Nasality with High Intelli- 
gibility differed on content score at the .01 significance 
level. For the speaker with High Nasality and Low Intelli- 
gibility the listeners under content instructions differed 
from those under control instructions at the .01 significance 
level. (See Table XI) 

The data for the mothers of cleft palate children 
revealed a similar trend. With one exception the listeners 
under content instructions scored more than listeners undei 
other instructions. This difference occurred 17 times in 
the 18 comparisons made between Content and Manner and 
Content and Control Groups for all nine speakers. A sign 
test of statistical significance indicates that the proba- 
bility that this difference could occur by chance is less 
than .001. The exception arose with listeners to the 
speaker representing Low Nasality with High Intelligibility, 
where the Control Group scored slightly higher than the 
Content Group on information. (See Table XII) 
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TT'ELE X 

Content Information Test Scores of liothers 
of Non-Cleft Palate Children 



Speakers 

Criterion 

Manner 

Ratings 



Listening Instruction Croups 



3 



’'anner 

Characteristics 



High Intelblty* 
& Low Nasality 

Moderate 

Intelblty. 

& Low Nasality 

Lew Intelblty. 

& Low Nasality 

Nigh Intelblty. 
& Moderate 
Nasality 

Moderate 
Intelblty 
& Moderate 
Nasality 

Low Intelblty. 
& Moderate 
Nasality 



High Intelblty. 
& High Nasality 

Moderate 
Intelblty . 

& High Nasality 

Low Intelblty. 

& High Nasality 



Content 
7 ean 



Manner 



'T ,<r ean 



34.17 34.41 25.83 ! 


L4. 85 17.50 : 


31.67 14.^1 20.83 


12.84 14.17 


15.83 3.48 11.67 


5.431 7.50 


55.83 16.82 18.33 


9.13 38.33 


28.33 11.93 10.83 


12.70 28.33 


12.50 2.95 10.00 


8.12 11.67 


1 I 

25.03 6 .05 13.33 


3.47 15.00 


29.17 11.41 23.33 


14.61 26.67 


10.00 2.02 10.00 


3.73 5.0C 



£D 



Control 
Mean i SD 



5.43 



3.73 



3.48 



20.28 



18.72 



5.43 



12.36 



14.31 



1 o 86 



When the divisor went to .000, in order to complete the 
division .001 was substituted in the calculations. 



*Intelblty . = Intelligibility 
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TABLE XI 

Significant Differences Betvreen Instruction Groups 
on Content Information Test Scores 



Speakers j 


•'others of Cleft t’others of 

, Palate Children Palate 


Non- Cleft 
Children 




Instruc- 

tion 

Groups 


1 Signifi- 
cance 
Level 


Instruc- 1 
tion 

Groups 1 


j Sianifi- 
1 cance 
1 Level 



1. Eigh 
♦♦Intelblty . 
Low Nasality 



2. Moderate 

Intelblty . 
Low Nasality 



3. Low Intelblty. 
Low Nasality 



4. Kigh 

Intelblty. 

Moderate 

Nasality 



5. 



Moderate 

Intelblty 

Moderate 

Nasality 



6. Lev Intelblty 
Moderate 
Nasality 



7. High 

Intelblty. 
High Nasality 



8. Moderate 

Intelblty. 
High Nasality 



9. Lovt Intelblty. 
High Nasality 




♦Indicates the group with the higher score 
♦♦Intelblty. * Intelligibility 
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TABLE XII 



Content Information Test Scores of llothers 
of Cleft Palate Children 



Speakers 


■ 1 — 


Listening 


Instruction Groups 




Criterion 


Manner 


Content 


Manner 




Control 


Manner 

Ratings 


Characteristics 


Mean 


SD 


Mean 


SD 


Mean 


su 


1 


1 


High Intelblty* 
& Low Nasality 


33.33 


8.84 


12.50 


2.95 


39.17 


19.68 


2 


1 


Moderate 

Intelblty. 

& Low Nasality 


25.00 


14.73 


13.33 


8.01 


18.33 


12.00 


3 


1 


Low Intelblty. 
& Low Nasality 


15.00 


4,75 


10.00 


5.59 


10.00 


4.75 


1 


2 


High Intelblty. 
& Moderate 
Nasality 


37.50 


16.40 


8.33 


.001 


24.17 


18.01 


2 


2 


Moderate 
Intelblty. 
6 Moderate 
Nasality 


11.67 


5.43 


8.33 


4.17 


7.50 


3.49 


3 


2 


Low Intelblty. 
& Moderate 
Nasality 


12.50 


5.10 


8.33 


5.10 


10.83 


4.75 


1 


3 


High Intelblty. 
& High Nasality 


17.50 


8.01 


12.50 


7.79 


10.83 


8.64 


2 


3 


Moderate 

Intelblty. 

& High Nasality 


24.17 


10.78 


10.00 


5.59 


8.33 


4.17 




3 


Low Intelblty. 

& High Nasality 


10.83 


4.75 


8.33 


2.95 


10.00 


6.32 



When the divisor went to .000, in order to complete the 
division .001 was substituted in the calculations 

*Intclblty. « Intelligibility 
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1ff . “InHt'Le^fieve! ^eUe^ Tof^speaker 

with low Nasality and High g t ^ i ^ 1 i|^ 1 t ^ 0 S°SSrJanner 
Instruction Group differed at the .Oi level ir ins truction 

instruction Group on o r the speaker repre- 

fenUng Moderate Nasality wiih High Intelligibility. For 
the speaker with High Nasality and Modera f?om 

the listeners under content instructions d: of 
+ u nop under manner instructions at the .05 level of 

IStfSS ”nJ « the same gS, H 

listeners under control instructions. (Se - / 

The overall conclusion which may be drawn t 

these data in answer to the question raised is that listeners 
imflpr instructions to listen to the content of a message uo 
recall more of this content information when subsequen y 
tested than do listeners under specific instructions t 
uSten to the manner of the speech or listeners under no 
specific instructions, i.e. the Control °^oup. all C leve i s 
tent instructions would appear to he effective at all le 
of severity of the speech problem and regardless 
experience of the listener with the speech problem. " 

ever, two further questions should now be ructions' 

cerned with the relative efficacy of ^"^"^/^her with 
at different problem severity levels, and the o^her wi^ 
the restive efficacy of content instructions on the two 
population groups employed in this study. 

The first of these questions may he formulated in 
this way Do the content scores of groups under instructions 
to listen to content decrease as the leveofseverityof 
the speech problem increases? Since the severity ^vei 
increases on the two dimensions of nasality and inters 1 - 

for each level of intelligibility wi ^ h ^ n a 5e y> 

and across the three speakers where both dimensions are 

varying together from Normal to Most Deviant speech. 

B. Effects of Variations in Intelligibility and 
Nasality 

Fnr listeners, who are mothers of children without 
cleft palate, nine comparisons can be made b e tween groups 
under intent instruction when content -cores related to 
variation in intelligibility level at each of three levels 

of nasality are analyzed. At the 1°” sneaker scored 
mothers listening to the most ntelUgibie ®°° rea 

more than those listening to the speaker with ^derate 
Intelligibility. This latter group scored more than those 
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mothers who listened to the least intelligible speaker. 

(See Table X) There is a difference significant at the 
OS level between the group under content instructions 
listening to the moderately intelligible speakers and the 
same instruction group listening to the least intelligibl 
speaker. (See Table XIII) For mothers of non-cleft palate 
children listening to speakers with Moderate Nasality and 
varying degrees of intelligibility the directional trend 
of the differences was the same. There was a difference 
at the .05 level of significance between the content 
scores of mothers listening to the speaker with High 
Intelligibility and Moderate Nasality and those listening 
to the speaker with Moderate Intelligibility and Nasality. 
(See Table XIII) When mothers listening to the most 
intelligible speaker at this nasality level were compared 
with mothers listening to the least intelligible speaker 
at the same nasality level the significance of the 
difference on content score reached the .001 If 7 ® 1 * 'jf?? 

Table XIII) When listeners to the moderately intelligible 
speaker were compared with those listening to the spea er 
with Low Intelligibility the difference was significant 
at the .05 level. (See Table XIII) In each case all 
listeners were under instruction to listen for content and 
those listening to the more intelligible speaker scored 
higher. (See Table X) There was a slight change in this 
trend when the content scores of mothers of non-cleft 
palate children listening to speakers with High Nasality 
and varying degrees of intelligibility were analyzed. 

Those listening to the speak r with High Nasality and High 
Intelligibility scored more than those listening trie 
speaker with Low Intelligibility at the same nasa y 
level. However , those mothers who listened to the speaker 
with High Nasality and Moderate Intelligibility scored 
more than either of the other groups. (See Table X) ine 
difference for content scores between this group and th t 
listening to the least intelligible speaker was significant 
at the .01 level. There was also a difference significant 
at the .01 level between those mothers listening to the 
most intelligible speaker and those listening to the 
least intelligible speaker. (See Table XIII) A statistical 
sign test run for the probability of these defences 
occurring by chance alone shows that this probability 
. 02 . 
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TABLE XIII 



Significant Differences between Content Instruction 
Groups on Content Information Test Scores, when Intelli- 
gibility Varies Across Each Nasality Level 



Speaker 


Characteristics 


Mothers of 
Cleft Palate 
Children 


Mothers i 
Non-Clef 
Palate 
Children 


Low Nasality 

High v. Moderate Intelligibility 
*High v. Low Intelligibility 
^Moderate 7. Low Intelligibility 


.01 


.05 



Moderate Nasality 

*High v. Moderate Intelligibility .05 «°5 
*High v. Low Intelligibility .05 -00 
^Moderate v. Low Intelligibility -05 



High Nasality 

High v. Moderate Intelligibility 
*High v. Low Intelligibility 
^Moderate v. Low Intelligibility .05 



^Indicates the group with the higher score: i.e. the 

group listening to the speaker with the stated character- 
istics. 



The same comparisons, of content scores for groups 
listening under content instructions to speakers with 
varying degrees of intelligibility of each of the three 
levels of nasality, can be made for the listeners who were 
mothers of cleft palate childion. When scores were analyzed 
for mothers listening to speakers with Low Nasality, those 
listening to the speaker with High Intelligibility scored 
most, those listening to the moderately intelligible 
speaker ranked second and those listening to the speaker 
with Low Intelligibility scored least. (See Table XII) 

The difference between the mothers listening to the 
highly intelligible speaker and those listening to the 
least intelligible speaker was significant at the .01 
level. (See Table XIII) At the moderate level of nasality 
those subjects * listening to the most intelligible speaker 
scored the most on the content test, and there were 
differences significant at the .05 level between this 
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croup and the two groups listening to the less intelligible 
speakers. (See Table XIII) Of these two groups, that 
which listened to the speaker with Low Intelligibility 
scored very slightly higher than those listening to the 
moderately intelligible speaker but the extent of the 
difference between the group means is less than one p r 
centage point. (See Table XII) When content scores were 
examined at the level of High Nasality with varying 
intelligibility the mothers of cleft palate children 
listening to the moderately intelligible speaker score 
thp most Those listening to the speaker with High 
Intelligibility 6 scored slightly less, and the mothers who 
listened to the speaker with Low Intelligibility scored 
the least. (See Table XII) There was a difference 
significant at the .05 level between this group and the 
group which scored most. (See Table XIII) A statistical 
sign tost shows that the probability of these differences 
occurring by chance for the cleft group is .09. 

From the foregoing analysis it is evident that 
variations in content score do occur as tne intelligibi y 
of the speaker varies. As intelligibility decreased at 
each level of nasality the content scores also . t ®"^ n t ? he 
decrease This trend was more clearly apparent within 
population of mothers of non-cleft children as shown by 
the difference in distributional probabilities emerging 
from the sign test. A similar analysis can now be per- 
formed when nasality is allowed to vary at each of three 
levels of intelligibility. 

For mothers of non-cleft palate inf pi i i 

scores of those listening to speakers with High Intelligi- 
bility and varying degrees of nasality^ were scru 5 

those mothers who listened to the a P ea, ' :e !' ^e 

Nasality scored most on content. Those listening 
speaker with Low Nasality scored less, although the 
difference was not significant. (See Table *) 
a difference significant at the .01 leve l^"® e " 
group scoring the most and those who sco* _ A /oip 
i.e. listeners to the speaker with High Nasality. (See 
Table XIV) At the level of Moderate Intelligibili y 
varying degrees of nasality the differences P e ^ e ®f\ 
groups were very slight. The group listening to the 
speaker with Low Nasality scored the most while those 
listening to the speaker with Moderate Nasality scored 
the least. The total extent of the difference between 
their group means was only just over three percen 6 • 
points! with the score of the middle group, those listening 
to the highly nasal speaker, falling less than one pe - 
npntacre point away from the lowest group. (See T b ) 

At ?he P lSw intelligibility Level the group listening to 
the speaker with Low Nasality scored most, those listening 
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to the moderately nasal speaker scored slightly less while 
those listening to the speaker with High Nasality scored 
the least (See Table X) The difference on content score 
betweenlhe Sup scoring the most, listeners to a speaker 
with Low Nasality and the group scoring the least, those 
listening to a highly nasal speaker was significant at the 
05 fevel (See Tabic XIV) Thus, those groups of mothers 
of non-cleft palate children listening to a less nasal 
speaker tended to score higher on the Content Informatio 
Test The probability of this distribution of scores 
occurring by chance alone is .09 according to the sign test. 

TABLE XIV 

Significant Differences between Content ^°g PS 

on Content Information Test Scores, when Nasality Varies 
Across Each Intelligibility Level 



Speaker Characteristics 


Mothers of 
Cleft Palate 
Children 


Mothers 
of Non- 
Cleft Palate 
Children 


High Intelligibility 

Low v. Moderate Nasality 
*Low v. High Nasality 
^Moderate v. High Nasality 


.05 

.05 


.01 


Moderate Intelligibility 
Low v. Moderate Nasality 
Low v. High Nasality 
Moderate v. High Nasality 


Low Intelligibility 

Low v. Moderate Nasality 
*Low v. High Nasality 
Moderate v. High Nasality 




.05 



i . e . 



listening tothe°speaker with the stated characteristics. 



For the mothers of cleft palate children the scores 

on content information did not follow such a 
pattern. When content scores were .examined for those 
listening to speakers with normal mtelligibi y 
varying degrees of nasality, the listeners who scored the 



erJc 
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-lost were those who heard the speaker with High Intelli- 
gibility and Moderate Nasality. Listeners who heard the 
sneaker with Low Nasality ranked second on content s c°ne, 

rs, i “vs s vx 

crrouns with higher scores. (See Table XIV) At nne J-evei 

of Moderate Intelligibility t;ie Sroup listening to the 

sneaker with Low Nasality scored the most, cut those 

listening to the speaker with High Nasality had g P 

mean content score less than one percentage point below 
mean conx hicrhpqt score Those mothers who 

ifstlne^to'the speaker with Moderate Nasality scored the 
least jbut none of the individual differences between 

f ?*lLXntf levefthe Soup listening to the speaker 
with^Low Nasality scored most, listeners to the moderately 
nasal speaker ranked second and ^ hos ^^ S ^^ S XII) th A sign 

SPIES-* asu. •- 

scores occurring by chance alone is .uy. 

In general it would appear that instructions 
listen to content did become less effective as the severity 

^ MSgiSg'ScX^ score less ’ 

ap^ren? at"the levelfof High ® n ^ h ^°" a rying llSl ’ 

dimensioning ^1, 

relative' both dimensions 

To determne the effect on c ° nten ^, s °°f ! °ech°prob- 
Xnstruction Groups when both dimensions of the speech^^ 
lem were becoming more deviant oimultaneous y 
th o scores of listeners to speakers 1, 5 and y. ine®e 
represent the categories of Low Nasality and High Intelli- 
Mnriprflfp Nasality and Moderate Intelligibil-i- y^ 
m" £ Intelligibility re.peetiy.ly. 

For listeners who were mothers ofnon-cieft P®date 

s sr? S£52£ h 

present, with dlff ® rencas ®L t usteners°to the most normal 
between the content scores of Usteners to ine 1 

speaker and both of the other groups. (See Table XV) 
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